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Abstract: This study aims to conceptualise, develop, purify and validate a multiple-item scale to
measure a sustainable consumption (SC) construct from the perspective of developing countries,
particularly Malaysia. Interview, a focus group and survey methods were used to collect qualitative
and quantitative data from respondents. Content Analysis, Exploratory Factor Analysis (EFA) and
Confirmatory Composite Analysis (CCA) using Partial Least Square (PLS) were used to explore and
predict the data. The EFA output generated three dimensions with 21 items. The dimensions are
cognitive SC, affective SC and a conative SC that reflects the notion of sustainable consumption.
The result of the CCA confirmed the EFA result. Based on the reliability and validity check results,
it is apparent that the scale demonstrates good psychometric properties. This is a pioneer study that
developed a new scale to measure sustainable consumption behaviour in a non-Western context.
In addition, this study conceptualised sustainable consumption behaviour as a multi-dimensional
attitudinal construct determined by the cognitive, affective and conative aspects of the mind.
Keywords: sustainable consumption; cognitive sustainable consumption; affective sustainable
consumption; conative sustainable consumption; theory of mind
1. Introduction
“Sustainable development” is a buzzword which is often considered as the panacea for the
sustainability of humanity [1]. Sustainable development is defined as individuals’ ability and capacity
to meet their present needs without affecting the needs of future generations [2,3]. It is well documented
that sustainable consumption (SC) is a way to attain sustainable development [4–8]. It is related to
social and ecological aspects of the consumption, use and disposal of products. For a country to achieve
a high level of sustainable development, the sustainable consumption trends demonstrated by citizens
are essential [9].
The notion of SC began to receive international attention during the 1992 UN Earth Summit in Rio,
which discussed the formulation of the action plan Agenda 21 [10]. After this summit, over-consumption
was increasingly seen as a direct cause of environmental damage and un-sustainability. Led by pressure
from environmental groups and the public, governments and companies began promoting eco-friendly
consumption patterns that promote a more sustainable way of living.
In recent years, the increased environmental pollution and depletion of natural resources made
consumers aware of the notion of SC [11–13]. Nowadays, consumers are concerned about the
biodegradability of packaging, green labels, natural ingredients, organic food and so on. Such concerns
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show the public’s willingness to adopt a more environmentally significant consumption behaviour [14].
Consequently, concepts like “green marketing” [15], “ecological consumer” [16], “socially responsible
consumer” [17]) and “ethical consumer behaviour” [18] have emerged. However, the scales to
measure these constructs predominantly focus on the “behavioural” aspect and ignore other aspects,
like the cognitive, affective and conative domains. Nonetheless, the behavioural aspect alone does not
provide sufficient information about an individual’s firm commitment and future actions towards the
environment. This view is in line with Premack and Woodruff’s [19] theory of mind (ToM), which refers
to individuals’ unique understanding of their surroundings [20]. It supports the idea of considering
individuals’ cognitive process in order to understand their behavioural pattern. More specifically,
ToM suggests the consideration of different states of mind, namely cognitive (thinking), affective
(feeling) and conative (conviction) [21].
The notion of “mindfulness” also interweaves with the “sustainable consumption” concept.
It posits that individuals acquire and maintain behaviour in a unique way (i.e., emphasis on social
influence and on external and internal social reinforcement) while considering the social environment
in which individuals perform their behaviour [22]. It clearly suggests that when people are mindful
they are more likely to seek out choices that do less harm to the natural environment, despite many real
or perceived barriers to doing so. It focuses on how individuals process internal stimuli [23]. Mindful
individuals are more careful about consumption, quality of life and environment [24]. Building on
the notion of mindfulness, Sheth et al. [25] provided a model of mindful consumption which intends
to reduce the “attitude—behaviour gap” in the context of sustainable consumption. This model
suggests that mindful consumption has two core attributes: mindful mindset and mindful behaviour.
By considering the ToM and mindfulness, in this study, SC is presented as a multi-dimensional construct
that consists of the cognitive, affective and conative domains.
Although the concept of SC and its importance are widely mentioned in recent literature [26],
there is no available scale to measure the SC construct by considering its attitudinal aspect. By addressing
this, the present study conceptualises, develops, purifies and validates a multiple-item scale for
measuring sustainable consumption. It is important to mention that there are scales that measure similar
concepts, like “green purchase behaviour” [27], “ecological consumer behavior” [16], “environmental
action” [28], “ethically minded consumer behaviour” [18] and “2pro-environmental behaviour” [29].
However, these constructs are measured solely from a behavioural perspective. As mentioned earlier,
the theory of mind suggests that individuals possess different characteristics such as awareness,
knowledge, preferences and convictions [30]. Based on this theory and considering the notion of
“mindfulness”, it is necessary to consider the cognitive, affective and conative states of a consumer’s
mind when measuring SC. Therefore, in this study, SC is conceptualised as a multi-dimensional
attitudinal construct that is determined by the cognitive, affective and conative aspects of the mind.
The rest of the paper is organised as follows. In the next section, the theory of mind and its
importance concerning sustainable consumption and development are discussed. The following
section presents the conceptualisation of the SC construct and a discussion of its dimensions. Next,
the adopted research methodology is discussed, highlighting the scale development phases, including
item generation, item selection, scale purification and item validation. Two studies were carried out in
this regard. Lastly, a discussion, conclusion, limitation and future research directions are presented.
2. Theoretical Basis of SC Construct
This study considers the notion of “mindfulness” and the “Theory of Mind (ToM)” as the theoretical
basis. Mindfulness generates the idea that SC is a multifaceted construct, which is expected to bring
coherence between attitude and behaviour [31]. Not only this, it also provides understanding of a
”mindful consumption” framework, which is developed by Sheth et al. [25]. In a similar vein, the ToM
also suggests that sustainable consumption should be considered as a multi-dimensional construct by
considering different mental states of an individual. A more detailed discussion is provided below.
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2.1. Notion of “Mindfulness” and “Mindful Consumption”
Mindfulness is a rapidly emerging area that has inspired researchers in the area of sustainable
consumption [24,25]. Fischer et al. [31] suggested it should be considered in the sustainable consumption
paradigm in order to reduce the attitude–behaviour gap. In the literature, mindfulness is defined in
several ways [31]. Primarily, it can be viewed from two different traditions: (i) cognitive psychological
orientation [32,33] and (ii) Buddhist psychological concepts [34]. Cognitive psychologists’ definition of
mindfulness focuses on one’s processing of external stimuli [23]. Kabat-Zinn [22] (p. 4) mentioned
that it refers to “ . . . paying attention in a particular way: on purpose, in the present moment,
and non-judgmentally”. Built on Kabat-Zinn’s [22] definition, Shapiro et al. [35] considered it
as “inherently a state of consciousness” and mentioned that it has three core elements: intention
(on purpose), attention (paying attention) and attitude (in a particular way).
Rosenberg [36] stated that mindfulness allows individuals more deliberate choices by being aware
of potentially accessible cognitive-behavioural processes underlying consumption that have become
relatively automatic. Moreover, it is likely to instil “a sense of interconnectedness and interrelatedness
between people as a genuine (or synergetic), non-consumerist satisfier of the need for fulfilment” [31]
(p. 546). Researchers suggested that the persuasion of marketing tools can be reduced when individuals
are more mindful, which is one of the factors that can lead them to achieve greater personal well-being
and a sustainable lifestyle [36]. Moreover, mindfulness tends to positively influence consumers’
awareness of their consumption habits and strengthen non-materialistic values in life, leading to a
reduced aspiration to consume [37]. This is due to the fact that mindful individuals are more apt to
pay attention and intentionally process information about environmental impact [24].
It is suggested that mindfulness can reduce the “attitude–behaviour gap” in consumer behaviour
research [38]. Built on the mindfulness concept, Sheth et al. [25] provided a model of “mindful
consumption” which considers mindful mindset and mindful behaviour as the bases of sustainable
consumption. As stated by Sheth et al. [25] (p. 27):
The mindset matters in two important ways: attitudes and values influence the choices about
consumption, and they determine how the effect from consumption is interpreted, thereby increasing
or decreasing the likelihood of further consumption of a related nature. To effectively deal with the
problem of overconsumption, both behaviour and mindset need to change. This change can be brought
about by inculcating mindful consumption.
In a nutshell, the premise of mindful consumption is individuals’ awareness in thought and
behaviour about the consequences of their consumption, upon which this study is built.
2.2. Theory of Mind (TOM) and Sustainable Consumption
The theory of mind (ToM) explains how individuals perceive and interpret other peoples’
behaviour by considering their thoughts and wants [20]. It highlights a wide range of mental states,
including intention, hope, expectations, imagination, desire and beliefs [19]. This theory is widely
used in psychology and is believed to be useful in interpreting and explaining certain behaviours and
psychological conditions [30].
Building on the ToM, concepts like trilogy of mind, tripartite model and taxonomy have
emerged [39]. Studies about the trilogy of mind provide an understanding of the scope of social and
cognitive knowledge characteristics of individuals [40], which are discussed in several psychological [41]
as well as consumer behaviour studies [42,43]. Among the trilogy models, Hilgard’s [44] “cognition,
affection and conation” received significant research attention in social science studies. Cognition is the
mental state in which individuals gather knowledge about the object and become aware of it, whereas
affection refers to the emotional state where individuals develop a liking/disliking or feelings towards
an object. Conversely, conation is related to an individual’s intention and the probability of taking
specific actions [43].
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Guided by the trilogy of mind, researchers have proposed that the ability to comprehend and
predict the behaviour of another person has an innate, biological, and modular basis [45]. Built on
Hilgard’s [44] trilogy, Dennis et al. [39] developed a tripartite model of ToM, which is widely used
in business studies to understand the different mental states of consumers [46]. In this model,
Dennis et al. [39] suggested that individuals have different states of mind, such as “cognitive domain”,
“affective domain” and “conative domain”. Based on such models, many researchers incorporated
taxonomy with multiple mental states like cognitive, affective and conative [46,47].
In the field of consumer behaviour, this trilogy of mind is widely used. For example, Barry
and Howard [21] considered the cognitive-affective-conative link in order to understand the effect of
advertisement. On the other hand, Oliver [48] considered this link in order to measure consumers’
loyalty, which was widely used by other researchers, such as McMullan and Gilmore [43], Harris and
Goode [42], Jones and Taylor [47] and the like. Oliver [48] suggested that the cognitive, affective and
conative domains lead to a deeply held commitment, which predicts that consumers become loyal, first
in a cognitive sense, then in an affective sense and later in a conative manner. In regard to sustainable
consumption, these three domains are viewed as follows:
• Cognitive domain
The cognitive domain refers to individual’s awareness level, knowledge, beliefs, thoughts and
attributes that he/she would associate with an object. It is the opinion or belief segment of an attitude.
Past studies revealed that consumers’ awareness about green products influence their purchase
decision [49,50]. The belief and knowledge about sustainability and/or environmental aspects are likely
to enhance consumers’ sustainable consumption.
• Affective domain
The affective domain represents an individual’s liking, disliking and preference. It is the emotional
or feeling segment of an attitude. It is evident that environmental apathy is related to consumers’ green
purchase intentions [51]. In this study, it is expected that, individuals’ preference and liking towards
sustainable consumption is likely to boost his/her sustainable consumption.
• Conative domain
Conation is a psychological domain of behaviour or mental processes associated with goal-directed
action [52]. It refers to an individual’s commitment to invest energy in his/her work in order to reach a
specific goal. It is assumed that the more an individual has the desire to behave sustainably and to care
for the environment, the more he/she will consume sustainably.
3. Definition and Dimensionality of the SC Construct
3.1. Conceptualisation of the SC Construct
Scholars, policymakers and practitioners started to discuss SC in the early 1970s [53]. However,
it received worldwide attention after the 1992 Rio Earth Summit and 1994 Oslo Symposium, where it
was suggested that excess and wasteful consumption contributes to “unsustainability” [54] (p.
9). In this regard, SC is considered as one of the major components to overcome the challenges
(e.g., optimising natural resources, climate change and environmental pollution) related to attaining a
nation’s sustainability [55]. The necessity to adopt sustainable consumption in daily life is due to a
responsibility to assure the wellbeing of future generations [56].
There is a lack of consensus regarding the definition of the SC construct. For example, most
descriptions provided by past studies discuss sustainable consumption from the macro aspect, and the
main focus is on general economic and societal issues [57]. It is also crucial to understand the concept
from the consumers’ perspective. The Oslo Symposium [54] proposed the definition of sustainable
consumption as “the use of goods and services that respond to basic needs and bring a better quality
of life, while minimising the use of natural resources, toxic materials and emissions of waste and
pollutants over the life cycle, so as not to jeopardise the needs of future generations”. By considering
this definition as the basis, we conceptualise SC as follows:
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Sustainable Consumption is an individual’s cognitive, affective and conative traits in relation
to avoiding extravagant purchases, and the rational use of goods and services to satisfy basic
needs. SC exhibits care for the environment by managing existing resources in a way that
meets current demands but does not jeopardise the needs of future generations.
3.2. Dimensionality of the SC Construct
SC is a multi-dimensional construct which includes the cognitive, affective and conative domains.
Table 1 provides the definitions of each dimension. The cognitive domain of the SC refers to
an individual’s belief about sustainable consumption and the potential outcomes of consumption.
The affective domain of the SC represents the feelings towards the concept of SC. The conative aspect
of SC considers the intention to practice good habits due to the environment, natural resources, quality
of life and care for the future generation. It is also related to the willingness to continue such habits on
a long-term basis.
Table 1. Proposed dimensions of the sustainable consumption (SC) construct.
Dimensions Description of the Dimensions Keywords to Represent Mental States
Cognitive domain
(Thinking)
The cognitive domain of the SC refers to
an individual’s belief in sustainable
consumption and its outcome.





The affective domain of the SC
represents an individual’s feeling
towards the SC concept.
This mental state includes liking/disliking,
feeling (e.g., excitement, pleasure,




The affective domain of the SC
represents the degree to which an
individual exhibits conviction in
purchase behaviour.
This mental state includes impulse, desire,
volition and striving.
4. Research Methodology
To understand the notion of SC, relevant articles were reviewed from ScienceDirect, Emerald,
Sage, Taylor & Francis and ProQuest. The keywords used to search the articles included “sustainable
consumption”, “sustainable development”, “green consumption”, “pro-environmental behaviour”,
“socially conscious purchasing” and the like. The search result yielded 111 articles, among which
73 were relevant. A cursory review of the materials revealed that research on SC is still at an early
stage. Although several studies discuss SC, most are at a conceptual level. Therefore, further empirical
research is needed because there is no readily available scale to measure the SC construct exclusively.
Some scales measure constructs like ecological behaviour [16], green purchase behaviour [27],
pro-environmental behaviour [29], ecological citizenship [58] and ethically minded consumer
behaviour [18]. However, the SC scale in this research differs from previous ones in three main ways:
• First, most measures considered either the behavioural aspect [16,27] or the cognitive aspect [18,59].
However, the SC scale in this study considers other important aspects of the mind: cognition,
affection and conation.
• Second, most prior scales viewed the construct as uni-dimensional, whereas the scale used in this
study is multi-dimensional, with three facets.
• Third, many scales do not provide a proper theoretical basis (e.g., environmental knowledge
scale, conscious for sustainability consumption scale), whereas some other scales focus on
attitude-behaviour gap/relationship (e.g., ethically minded consumer behaviour scale, ecological
behaviour scale, green purchase behaviour scale). The attitude-behaviour gap provides the
understanding that a positive attitude does not always materialise in action. It is also argued
that behaviour alone cannot give a proper understanding of firm commitment, psychological
attachment and future motives [60]. Therefore, it is crucial to understand the mental process of
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observing human behaviour. This study uses the ToM and the notion of mindfulness as the basis
for developing the scale.
The scale was adapted following Churchill’s [61] suggestions for the scale development process.
Figure 1 provides a thorough description of the process that was followed when developing the scale.
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Figure 1. The process followed in this study.
4.1. Item Generation
According to Hinkin [62], two major methods can be used to generate items, i.e., deductive
and inductive. The deductive approach requires an extensive analysis of the literature and a strong
understanding of the construct, whereas an inductive approach means that items are generated based
on respondents providing escriptions relevant to the studied construct. This study ses both methods
to creat items to measure SC.
After a comprehensive r view of the literatur itial item p ol was g nerated. Since the
concept of SC is multi-dimensional, three subsets of ite s were developed to tap each of the three
dimensions of the construct: cognitive, affective and conative. The inductive approach contained two
focus group discussions (FGD) and 15 in-depth interviews in order to conceptualise SC, to reveal
dimensions not included in the literature and to generate more items of SC [63]. It is suggested that
the qualitative method is the best one to provide insights and to explore new ideas [64]. Furthermore,
both approaches have been widely used in marketing research since the 1980s [65], particularly in the
field of co sumer behaviour [66].
In this stu y, the two FGDs conta ned eight nd nine participants, respectively, as suggest d by
Cooper and Schindler [66]. The profiles of the participants of FGDs and 15 in-depth interviews are
shown in Table 2.
Participants in the first FGD were post-graduate students from a public university. Post-graduate
students were invited due to their understanding of sustainable consumption, and also for the
convenience in contacting them, since they were studying in the same university as the researchers.
All eight participants mentioned that they have a sustainable consumption behaviour. For example,
they recycle the food container whenever possible, turn off the lights and the fan after use, close the tap
after consuming the water, avoid using plastic bags, re-use newspapers, etc.
The second focus group consisted of nine research officers from a well-known research institute.
The nine researchers were involved in a “green food marketing research project”, so it was expected
that they would provide better insights into the phenomenon. All of them considered themselves
as sustainable consumers. The selection of homogenous focus group participants is consistent with
suggestions mad by Malhotra et al. [64]. Particularly, Malhotra et al. [64] argued that the homogeneity
of responde ts for focus groups is important because: individuals are more likely to participate
and communicate, feel greater self-esteem and less anxiety, be more supportive and trusting of
other members and be more efficient in accomplishing the group’s goals. In addition, homogenous
respondents enable the researcher to make a more accurate theoretical prediction [64].
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Table 2. Respondents’ demographic profile for four focus groups and three in-depth interviews.
Particulars of the Respondents 1st Focus Group Discussion 2nd Focus Group Discussion In-Depth Interviews
No. of respondents 8 9 15
Gender
Male 3 4 5
Female 5 5 10
Average age 29–48 27–43
Race
Malay 3 4 7
Chinese 2 4 4
Indian 2 1 2
Foreigner 1 - 1
Educational background
DBA/PhD 1 7 4
Masters 7 2 6
Undergraduate - - 3
Diploma - - 1
High school - - 1
Occupation
Lecturer - - 4
Administrative & Managerial - - 3
Students 8 - 3
Entrepreneur - - 2
Technical - - 1
Clerical - - 1
House wife - - 1
Researcher - 9 -
In regard to the 15 in-depth interviews, snowball sampling was used to identify sustainable
consumers to take part in the interview sessions. As such, the participants’ profession varied from
executive, manager and university lecturer to technician and housewife. All participants were contacted
through emails and phone calls. In the emails, the purpose of the interview was explained, and it
was mentioned that the participation in the interview session was voluntary. It was also stated that
practising sustainable consumption behaviour was necessary to take part in the interview. With the
respondents’ consent, all interviews were tape-recorded. Next, transcriptions were prepared for the
two FGDs as well as 15 in-depth interviews. To ascertain the reliability of the collected information,
the participants reviewed all transcripts. Before moving to the next step, a thorough review was carried
out to finalise the items based on the transcriptions. In total, 105 items were generated from the FGD
and in-depth interviews.
4.2. Item Selection
In the next stage, content validity was performed to understand whether the initial pool of items
accurately reflected the SC construct [67]. In this regard, seven experts were chosen due to their
expertise in the subject matter. Five experts were university lecturers, and two were from a research
institute. All five lecturers were specialised in consumer studies, and three of them specialised in
green marketing. The other two experts were researchers in a well-known research institute and had
experience in dealing with green agricultural products.
After receiving the feedback from seven experts, 24 items were deleted, which left 81 items to use
for the next stage. After the content validity was assured, face validity was assessed by distributing the
preliminary questionnaire to 15 post-graduate students. The purpose was to check the questionnaire
for timing, wording, comprehension, clarity, completeness and flow of control [67]. In addition,
respondents were asked to provide their feedback regarding the content, structure and formatting
of the questionnaire [67]. Minor suggestions from respondents were considered, which helped to
improve the clarity and readability of the questionnaire.
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4.3. Item Purification
The first study was carried out to refine the SC scale. A questionnaire was developed and
distributed based on the 81 items that were retained after the validity assessment and distributed to a
sample of students at the university level. Considering university students for the first study is justified,
since employing university students is a common practice in consumer studies [68]. Ok et al. [69]
suggested that the choice of students as respondents is justified because they act as surrogates for
other consumers. Some researchers argue that responses generated by students are not significantly
different from those from other groups of consumers [70,71]. Students are “real life consumers” of many
sustainable products and services, and they are familiar with the present research agenda. Therefore,
the choice of students as the subjects of this study is justifiable.
Around 1000 questionnaires were distributed in 13 Malaysian universities, among which
522 questionnaires were returned and 500 cases were considered usable. Twenty-two cases were
deleted due to missing values (13 cases), random answers (6) and outliers (3). The required sample
size to run EFA in this study was decided based on Hair et al.’s [72] recommendation, i.e., to have at
least five times as many observations as there are items to be analysed. The total number of items was
81. Thus, the sample size (81 × 5 = 405) for the first study was sufficient to run the EFA.
4.4. Factor Structure Using EFA
The objective of the EFA was to extract the factor structure and also to reduce the number of items
for the SC construct. Using SPSS 24.0 factors were extracted using principal component analysis with
varimax and the Kaiser normalisation and rotational method [73]. The results confirmed the existence
of three factors associated with the proposed theoretical arguments of this study. The selection of the
extracted factors was decided based on different criteria, i.e., only factors with an eigenvalue greater
than 1 and items that had a factor loading of more than 0.50 were retained [72]. Furthermore, cross
loading on two or more factors was deleted along with low communalities of less than 0.50 [73].
The three extracted factors explained 72.20% of the total variance with an eigenvalue greater than
1. The Kaiser–Meyer–Olkin (KMO) was 0.938, indicating acceptable sampling adequacy, and Bartlett’s
Test of Sphericity of 3025.080 (p < 0.001) was also significant. Based on the interpretation of the items,
the factors were classified as cognitive domain of SC (factor 1), affective domain of SC (factor 2) and
conative domain of SC (factor 3). All items loaded on these three factors ranged between 0.646 and
0.791 and were proven to have a well-defined factor structure. Among the newly extracted three
factors, the first-factor consisted of six items (Cognitive), the second factor consisted of seven items
(affective) and the third factor (Conative) had eight items (Table 3). The Cronbach’s alpha coefficient
for these three factors was 0.918, 0.907 and 0.901, respectively (see Table 3).
4.5. Reflective and Formative Measurement Model
The relationship between a construct and its relevant items represents the measurement model.
The measurement model can be reflective (where the construct determines the items) or formative
(where the items cause the construct) [74]. To identify the relationship between a construct and its
underlying items, it is vital to have a clear conceptual definition for the construct and to generate items
that can tap the construct of interest [75]. Additionally, Jarvis et al. [76] developed different criteria that
can help to identify the relationship between the construct and its indicators. Specifically, the direction
of causality for reflective models starts at the construct and ends at the items, which means each item
is a reflection of the whole construct. In contrast, for formative models, the causality begins at the
items and ends at the construct, which means all items that measure a specific construct are defining
characteristics of the construct. Regarding the interchangeability of the measures, for reflective models,
the items usually have a similar theme because they stem from the same domain. Hence, removing
an item does not change the conceptual definition of the construct. However, formative constructs’
measures do not share similar themes, and each measure captures different aspects of the construct.
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Therefore, it is unique and not interchangeable, and dropping an item will affect the conceptual
meaning of the formative construct. The reflective model’s items are expected to be highly correlated
because they measure the same underlying construct, whereas items of the formative construct are not
expected to be highly correlated.
Table 3. Results of Exploratory Factor Analysis (EFA) on sustainable consumption construct.
Kaiser Meyer Olkin 0.938
Bartlett’s Test of Sphericity 3025.080(sig. 0.000, df. 210)







Cog2. I believe wasting food and other
consumables is unethical. 0.732 0.757
Cog6. I am aware that excess consumption can
cause a shortage of natural resources. 0.720 0.788
Cog12. I believe that it is important to use
eco-friendly products and services. 0.705 0.793
Cog19. I believe that individuals should care
for the future generation. 0.694 0.786
Cog20. I believe that it is our responsibility to
care for the natural environment. 0.687 0.821
Cog21. I know that the natural resources are
reducing in its alarming rate. 0.681 0.777
Con2. I intend to reduce the misuse of goods
and services (e.g., I switch off the lights and the
fan when I am not in the room)
0.791 0.781
Con3. I will continue to purchase
environmentally friendly products even
though they are slightly expensive.
0.748 0.761
Con7. I will avoid consumption activities that
can lead to environmental pollution. 0.737 0.742
Con8. I will continue to purchase
biodegradable packages (e.g., use of paper bag
instead of plastic bag).
0.726 0.773
Con9. I will keep trying not to waste my food
and beverage. 0.709 0.760
Con20. I will spend my money wisely in order
to avoid wastage and excessive purchases. 0.707 0.780
Con24. I will keep contributing to
environmental welfare in all respects. 0.703 0.746
Con26. I will not engage in any purchase that
may have negative effects on the environment. 0.695 0.730
Affect1. I feel good when I can control my
whims for buying unnecessary things. 0.729 0.816
Affect4. I don’t like to waste food or beverage. 0.714 0.841
Affect5. I prefer to buy organic food, since it is
environmentally friendly. 0.708 0.790
Affect6. I prefer to pay more to purchase
environmentally friendly products. 0.704 0.770
Affect7. I prefer to use paper bags, since they
are biodegradable. 0.700 0.788
Affect10. I like to purchase only what I need. 0.664 0.753
Affect12. I feel happy to give priority to
environmental welfare. 0.646 0.827
Sum of squares (Eigenvalue) 1.514 10.231 3.431
Percentage of trace
% of Variance explained 0.072 0.487 0.163
Cumulative Variance 0.722 0.487 0.650
Cronbach alpha 0.901 0.918 0.907
In this study, the measurement model that reflects the relationship between SC and its cognitive,
affective and conative subscales, and between subscales and its respective indicators, were identified as
reflective–formative. Notably, at the first order, the direction of causality can be viewed from subscale
to indicators. Indicators are expected to be interchangeable and correlated, so dropping an item will
not affect the meaning of the subscale. For example, Con2: “I intend to reduce the misuse of goods and
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services (e.g., I switch off the light and the fan when I am not in the room)”, Con3: “I will continue
to purchase environmentally friendly products even though they are slightly expensive” and Con4:
“I will keep contributing to environmental welfare in all respects” are highly correlated, and dropping
one of these items does not affect the results. In the same manner, the explanation applies to other
subscales and their relevant indicators.
At the second order, the three subscales (cognitive, affective and conative) are distinct constructs
because they possess different conceptualisations. Therefore, these constructs are not expected to be
highly correlated or interchangeable. Moreover, dropping one of these constructs would change the
conceptual meaning of SC. This indicates that the direction of causality should flow from the first
order to the second order. Therefore, this study proposes that the three first-order constructs (cognitive,
affective and conative) form the second order (SC), based on the formative measurement model.
4.6. Item Validation
In order to validate the newly developed SC scale, the second study was conducted. In this
regard, data were collected via an online survey. A Google form was produced for this purpose.
The purified questionnaire was distributed via email and Facebook and yielded 181 usable responses.
The respondents were real life consumers. The minimum sample size required for CFA was decided
based on power analysis using G power [77]. The results indicated that a sample size of 125 is necessary
to achieve a statistical power greater than 0.80, R2 greater than 0.10 and effect size greater than 0.15.
The profile of the two samples (study 1 and study 2) is shown in Table 4.
Several steps were carried out to assure the reliability and validity of the scale. The tests performed
to purify the scale are shown in Figure 2.
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Table 4. Profile of the two samples.
Demographics Exploratory Study (N = 500) Confirmatory Study (N = 181)
Gender
i. Male 215 86
ii. Female 285 95
Age
i. 18–24 years 115 47
ii. 25–31 years 165 68
iii. 32–38 years 114 56
iv. 39–45 years 73 7
v. 46 and above 33 3
Ethnicity
i. Malay 301 93
ii. Chinese 126 68
iii. Indian 54 15
iv. Foreigner 19 5
Marital status
i. Single 251 80
ii. Married 231 96
iii. Others 18 5
Highest level of education achieved
i. Doctorate degree - 25
ii. Master degree/equivalent 199 68
iii. Bachelor degree/equivalent 178 54
iv. Diploma 64 21
v. STPM/HSC or equivalent 59 13
Profession
i. Professional (including lecturer, professor, etc.) - 153
ii. Full-time students 354 87
iii. Part-time students 146 56
iv. Administrative and managerial - 109
v. Clerical - 38
vi. Technical - 16
vii. Entrepreneur - 21
viii. Housewives - 17
Monthly income
i. Below RM 500 46 7
ii. RM 501–2000 134 52
iii. RM 2001–3500 171 60
iv. RM 2501–5000 58 33
v. RM 5001–6500 50 20
vi. Above RM 6500 41 9
4.7. Confirmatory Composite Analysis (CCA)
To estimate the reliability and validly of the measurement model at the first and second orders,
and to examine the nomological validity of the structural model, Partial Least Squares (PLS) were
employed. The use of PLS was in line with the objective of the study, which is to develop and test the
theoretical model through explanation and prediction [78]. Moreover, PLS can evaluate higher-order
constructs by eliminating the uncertainty of inadmissible solutions [79]. In addition, PLS support
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exploratory research [78]. Furthermore, PLS-SEM leads to greater theoretical parsimony and reduced
complexity when estimating the hierarchical model [74]. Additionally, PLS help to avoid limitations
related to distributional properties, measurement level, sample size and model complexity [78].
Most importable PLS can handle the formative measurement mode [78].
PLS-SEM is a composite-based approach regardless of measurement model identification [80].
Composite measurement considers manifest variables and unobserved variables as composites [80].
PLS-SEM combined indicators linearly to form a composite construct, which is viewed as a proxy
of the concepts it will examine [80]. Therefore, PLS-SEM is referred to as confirmatory composite
analysis (CCA) [81]. Compared to CFA, CCA has several advantages: (i) the number of items retained
to measure the construct is higher with CCA, thereby enhancing content validity, convergent validity
and discriminate validity, (ii) latent variable scores for each construct are available [82], (iii) CCF can
handle both the formative and reflective models [83].
Smart PLS3.0 [84] was used to estimate the model with a path weighting scheme for the inside
approximation. Based on the suggested guidelines on hierarchical modelling [85,86], the study used
PLS-SEM to estimate the second-order formative SC model. This study evaluates the first-order
model at an early stage in terms of indicator reliability, construct reliability, convergent validity and
discriminate validity. In the next stage, the second order was assessed in terms of convergent validity,
multicollinearity, significance and relevance of factor weight.
a. Assessment of first order
To assess the first-order constructs, a PLS algorithm with factor weighting scheme and 300 iterations
were run to generate the values of factor loadings, composite reliability (CR), Cronbach alpha (CA)
and average variance extract (AVE) [87]. Factor loading is a measure of reliability, which indicates
the absolute correlation between a construct and each of its indicator variables [61]. According to
Hair et al. [75], the loading of each indicator on its respected construct should be higher than 0.70.
In contrast, loadings less than 0.40 should be removed [88]. Loadings between 0.4 and 0.7 can be
removed if they result in a significant increase in CR and AVE, above the cut-off value of 0.70 and
0.50, respectively [75]. Moreover, composite reliability (CR), Cronbach alpha (CA) and Dijkstra and
Henseler’s PA are the measures of internal consistency reliability and refer to the extent to which a
construct is measured by its relevant indicators [89]. As shown in Table 5, the factor loadings of all
observed variables exceeded the threshold value of 0.70. Moreover, the CR, CA and Dijkstra and
Henseler reliability for all latent variables surpassed the cut-off value of 0.70. Thus, the reliability of all
measures was assured at the item and construct level.
The assessment of construct validity was confirmed based on convergent validity and discriminant
validity [90]. Convergent validity refers to the extent to which a set of indicators that measure the same
construct are positively correlated [91]. The dominant measure of convergent validity is the AVE [92].
An AVE value greater than 0.50 is considered as acceptable [75]. As demonstrated in Table 5, AVE
values for all constructs transcended the advised value of 0.50. Thus, convergent validity was assured.
Discriminate validity refers to the extent to which a construct has exclusive attributes that
make it different from other constructs in the model [75]. Two criteria are suggested to assess
discriminant validity, i.e., the Fornell–Larcker criteria, developed by Fornell and Larcker [92], and the
heterotrait-monotrait ratio of correlation (HTMT), proposed by Henseler et al. [93]. According to the
first criteria, the square root of AVE should be higher than the correlation with all other variables
in the model. Table 6 revealed that the diagonal values (square root of AVE) are higher than the
off-diagonal values (correlation with other variables). On the other hand, the second criteria estimate
the factor correlation, and the HTMT values should be less than 1 for all factors. As shown in Table 7,
the HTMT values of all constructs are less than 0.85, as recommended by Henseler et al. [93]. In addition,
the bootstrapping procedure with 5000 samples is performed to demonstrate additional evidence that
all HTMT values are significantly different from 1 [93]. The output reveals that none of the HTMT
confidence intervals includes the value of 1, and thus convergent validity was established for all factors.
Sustainability 2020, 12, 7784 13 of 22
Table 5. Measurement model at the first order.
Construct Items Loading CA > 0.70 rho_A > 0.70 CR > 0.70 AVE > 0.50
Affective
Affe1. I feel good when I can control my whims for buying
unnecessary things. 0.824 0.919 0.922 0.933 0.703
Affe2. I don’t like to waste food or beverage. 0.876
Affe3. I prefer to buy organic food, since it is environmentally friendly. 0.816
Affe4. I prefer to pay more to purchase environmentally friendly products. 0.849
Affe5. I prefer to use paper bags, since they are biodegradable. 0.788
Affe6. I like to purchase only what I need. 0.85
Affe7. I feel happy to give priority to environmental welfare. 0.863
Cognitive
Cog1. I believe wasting food and other consumables is unethical. 0.876 0.908 0.918 0.931 0.762
Cog2. I am aware that excess consumption can cause a shortage of
natural resources. 0.86
Cog3. I believe that it is important to use eco-friendly products
and services. 0.877
Cog4. I believe that individuals should care for the future generation. 0.872
Cog5. I believe that it is our responsibility to care for the natural
environment. 0.881
Cog6. I know that the natural resources are decreasing at an alarming rate. 0.873
Conative
Con1. I intend to reduce the misuse of goods and services (e.g., I switch
off the lights and the fan when I am not in the room). 0.737 0.917 0.917 0.932 0.632
Con2. I will continue to purchase environmentally friendly products even
though they are slightly expensive. 0.776
Con3. I will avoid consumption activities that can lead to
environmental pollution. 0.785
Con4. I will continue to purchase biodegradable packages (e.g., use of
paper bag instead of plastic bag). 0.801
Con5. I will keep trying not to waste my food and beverage. 0.822
Con6. I will spend my money wisely in order to avoid wastage and
excessive purchases. 0.829
Con7. I will keep contributing to environmental welfare in all respects. 0.843
Con8. I will not engage in any purchase that can have negative effects on
the environment. 0.762
Environmental activism
EA1. I participate in events organised by environmental groups. 0.752 0.879 0.883 0.908 0.623
EA2. I give financial support to an environmental group. 0.755
EA3. I circulate petitions demanding an improvement of government
policies regarding the environment. 0.806
EA4. I participate in protests against current environmental conditions- 0.82
EA5. I vote for a government proposing environmentally
conscious policies. 0.81
EA6. I write letters to firms that manufacture harmful products. 0.79
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Table 6. Fornell–Larcker criteria.
Affective Cognitive Conative SC
Affective 0.83
Cognitive 0.648 0.873
Conative 0.604 0.679 0.795
SC - - - -
Note: Diagonal values represent the square root of AVE, while off-diagonal values represent the correlation estimated
between the factors.
Table 7. HTMT.






SC - - -
To test the overall model fit, the standardised root mean squared residual (SRMR) [94] that
quantifies how strongly the empirical correlation matrix differs from the model-implied correlation
matrix was used. The lower the SRMR, the better the theoretical model’s fit. A value of 0 for the SRMR
would indicate a perfect fit and, generally, an SRMR value less than 0.08 indicates an acceptable fit [95].
In this study, the SRMR was 0.063, indicating an acceptable model fit.
b. Assessment of the second order
To establish the reflective–formative higher-order construct of SC, this study used the repeated
indicator approach as advised by Becker et al. [85] (Figure 3). The affective, cognitive and conative
constructs represent the lower-order of the more general higher-order SC construct. All indicators that
used to measure the lower-order constructs were assigned simultaneously to identify the higher-order
SC construct. To confirm the measurement model for the second-order formative construct, this study
followed the procedures suggested by Hair et al. [83]. In the first step, the higher-order convergent
validity was assessed using a redundancy analysis [96] in which the higher-order construct of SC was
correlated with a global single-item measurement of SC. The result of the redundancy analysis yielded
a path coefficient of 0.825 between the higher-order and the single-item measure of SC. This result
confirmed the convergent validity of the higher-order construct of SC. Next, the potential collinearity
between the lower-order components of SC was checked. As shown in Table 8, the variance inflation
factor (VIF) values for the cognitive, conative and affective dimensions were less than 3, indicating
that collinearity was not an issue [83]. Next, bootstrapping procedures with 5000 re-sample and no
sign change were ran to assess the significance and relevance of the relationships between lower-order
components and their higher-order components. As shown in Table 8, the outer weight for the
cognitive, conative and affective dimensions was significant at p > 0.05, with factor weights of 0.0.38,
0.338 and 0. 397 for the affective, cognitive and conative dimensions, respectively. This reveals that
the first-order construct significantly explains the second-order SC construct. Thus, the measurement
model for the second-order formative SC was established.
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4.8. Assessing Nomological and Predictive Validity
In assessing nomological validity, this study examines the relationship between the newly
developed SC construct and environmental activism (see Figure 4). Environmental activism is as
important as sustainable consumption [29]. It is regarded as the function of pro-environmental
behaviour [97]. By considering the theory of motivation [98], this study postulates that SC has
a positive influence on environmental activism behaviour. By utilising the theory of motivation,
Pelletier et al. [99] found that the “motivation towards environment” is positively correlated with
recycling and reuse behaviour and also with environmental activism. Therefore, this study postulates
that sustainable consumption is positively correlated with environmental activism, and thus the
following hypothesis was proposed:
Hypothesis 1 (H1). SC significantly and positively affects environmental activism.
a. The output of nomological validity
The nomological validity of the SC construct was tested by predicting its relationship with
environmental activism. The reliability and validity of environmental activism was confirmed through
the values of the factor loadings, AVE, CR and CA that exceeded the recommended values of 0.70,
0.50, 0.70, and 0.80, respectively (see Table 6). The structural model that represents the relationship
between the constructs was assessed using PLS bootstrapping with 5000 resamples to generate the
values of path coefficient and their significant level. The results reveal that SC exerts a positive and
significant effect on environmental activism (β = 0.614, p >0.01), and explained 37.7 percent of its
variance. This provides support for H1. This result confirmed the impact of sustainable consumption
on environmental activism, thus ensuring nomological validity.
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b. The output of predictive validity
This research utilised Stone–Geisser’s Q2 method to test the predictive validity. Blindfolding
procedures were used an generated a Q2 val e greater than zero for EA, which confirmed the
predictive validity of the model [100]. In addition, PLS-predict was carried out to evaluate the
out-of-sample predictive power f the model. The gui elines propose by Shmueli et al. [101] were
followed, and, to evaluate the result, the Mean Absolute Error (MAE) values for the PLS and the Liner
Model (LM), as ell as the Q2-predcit values, for the PLS model were focused. The result illustrated
in Table 9 shows that all Q2-predict values of the indicators of environmental activism were positive.
With respect to MAE values, the results reveal that none of the items of environmental activism in the
PLS-SEM analysis produced greater prediction errors compared to the LM benchmark, indicating a
high out-of-sample predictive power. The validated scale to measure the SC construct is shown in
Appendix A.
Table 9. Partial Least Squares (PLS)-predict results based on the assessment of the Mean Absolute Error
(MAE) values.
Indicators PLS/MAE Q2_predict LM/MAE
EA1 0.954 0.349 0.957
EA2 0.947 0.384 0.984
EA3 0.831 0.49 0.842
EA4 0.845 0.496 0.852
EA5 0.792 0.529 0.797
EA6 0.801 0.579 0.807
5. Discussion and Implications
This research develops and validates a new attitudinal scale of SC with satisfactory psychometric
properties. The scale was developed using an organised and systematic procedure recommended
by Churchill [61]. The scale is based on the “theory of mind” and the notion of “mindfulness”.
The complete process comprises two different samples at distinct stages: study 1, to extract the factor
structure, and study 2, to validate the purified scale. This study contributes to the existing body of
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knowledge about sustainable consumption measures by identifying the construct of SC, suggesting
a new taxonomy, generating indicators for each of the three categories and empirically testing the
reliability and validity of the subscales. The adapted SC is a three-dimensional construct with 21 items
and 5-response choices.
The results provide evidence of the dimensionality, reliability and validity of the scale. At the
first order, the three subscales achieved a satisfactory level in terms of composite reliability, Cronbach
alpha, factor loadings, AVE and HTMT values, which confirms the authenticity of the reflective model.
At the second order, the SC construct also achieved acceptable values for VIF, and significant values
for factor weight, thereby endorsing the formative model of SC at the second order. Consequently,
the theoretical and empirical evidence supports the arguments presented in this study, i.e., SC is a
higher-order multi-dimensional latent construct in the form of a reflective-formative type B model.
This study also confirms the nomological validity of the higher model by showing a strong and positive
effect of SC with environmental activism.
5.1. Theoretical Implications
This is a pioneer research that conceptualises, develops and validates a multi-dimensional scale to
measure consumers’ propensity for sustainable consumption. The ToM and notion of mindfulness
provide the basis on which the multi-dimensional scale of SC is developed. By doing this, this study
contributes to the existing ToM and mindfulness literature. Furthermore, this study improves the
conceptual definition of SC by considering three major states of mind. The findings support the
taxonomy that suggests considering cognitive, affective and conative aspects of the human mind.
The theory of mind focuses on the ability to attribute mental states, beliefs, intents, desires, emotions
and knowledge. At least three states appear to be basic, which is referred to as a trilogy of mind:
cognition, affection and conation. The scale promotes the idea that individuals go through different
stages of attitudinal and cognitive states before they take action. Additionally, this research has
confirmed the usability of ToM and the notion of mindfulness, that have been developed in Western
culture, to explain consumer attitudes in Eastern culture. This can open a new avenue for researchers
from Asia and developing contexts to use these theories in their consumer studies.
5.2. Methodological and Practical Implications
This research developed a new scale that other researchers can use to measure the SC construct
and to carry out future empirical investigations. Moreover, this study employed two approaches,
i.e., a deductive and an inductive approach to develop and validate this new attitudinal scale from
a consumer perspective. The rigorous procedures implemented in this research can be adapted to
create new scales, especially in consumer behaviour studies. Additionally, assessing the second-order
formative construct of sustainable consumption enables researchers to conduct empirical studies based
on the formative measurement theory. This scale may assist policy makers and social marketers to
understand consumers’ attitudinal aspects of sustainable consumption. It can help to understand a
consumer’s perception, knowledge and intentions towards SC. Furthermore, the SC scale can be used
to understand consumer differences and assist in segmentation.
Companies are under pressure to meet sustainability expectations, and many are trying to
incorporate sustainability in their activities to improve their image and reduce their environmental
impact. This research helps these companies to understand the facets that contribute to sustainable
consumption in specific market segments. Similarly, the social marketers who want to instil a
sustainability mindset and encourage people to act sustainably can also utilise the findings of this study.
The SC scale in this study suggests that consumers’ attitudinal, cognitive and conative
facets are equally important when considering marketing strategies. Furthermore, studies on
sustainable consumption help to understand consumer motivation and promote more sustainable
consumption trends.
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6. Limitations and Future Research Directions
This research has some limitations that could be explored in future research. First, this study
considered Malaysian consumers, while cross-national settings could increase the generalisability
of the scale. Hopefully, this scale will stimulate and facilitate more research on SC and assist social
marketers in assessing and improving the sustainability of consumption. Moreover, this study uses
a cross-sectional method for data collection. Future research could employ a longitudinal study to
enhance the understating of sustainable consumption from a consumer perspective at different points
in time and solve the issue of causality.
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Appendix A
Table A1. Finalised SC scale.
Sustainable Consumption
Cognitive SC
Cog1. I believe wasting food and other consumables is unethical.
Cog2. I am aware that excess consumption can cause a shortage of
natural resources.
Cog3. I believe that it is important to use eco-friendly products and services.
Cog4. I believe that individuals should care for the future generation.
Cog5. I believe that it is our responsibility to care for the natural environment.
Cog6. I know that natural resources decreasing at an alarming rate.
Affective SC
Affec1. I feel good when I can control my whims for buying unnecessary things.
Aaffec2. I don’t like to waste food or beverage.
Affec3. I prefer to buy organic food, since it is environmentally friendly.
Affec4. I prefer to pay more to purchase environmentally friendly products.
Affec5. I prefer to use paper bags, since they are biodegradable.
Affec6. I like to purchase only what I need.
Affec7. I feel happy to give priority to environmental welfare.
Conative SC
Con1 I intend to reduce the misuse of goods and services (e.g., I switch off the
lights and the fan when I am not in the room).
Con2. I will continue to purchase environmentally friendly products even though
they are slightly expensive.
Con3. I will avoid consumption activities that can lead to environmental
pollution.
Con4. I will continue to purchase biodegradable packages (e.g., use of paper bag
instead of plastic bag).
Con5. I will keep trying not to waste my food and beverage.
Con6. I will spend my money wisely in order to avoid wastage and excessive
purchases.
Con7. I will keep contributing to environmental welfare in all respects.
Con8. I will not engage in any purchase that can have a negative effect on
the environment.
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